The penetration of fluorescein-conjugated and electrondense tracer proteins into Xenopus tadpole optic nerves following perineural injection.
The permeability of Xenopus tadpole optic nerves to macromolecules was studied in order to evaluate the usefulness of this system for studying mechanisms of serum-induced CNS demyelination in vivo. Single injections of either horseradish peroxidase (HRP), ferritin or fluorescein-conjugated human IgG were injected around the right optic nerve and tadpoles were then sacrificed between 15 min and 48 h. Each of the tracers had penetrated the nerve parenchyma by 30 min. Entry of HRP and ferritin occurred mainly via extracellular clefts between adjacent astrocytic endfeet in the glia limitans region. A similar mode of passage was suggested for IgG. Once within the nerve, the tracers became rapidly associated with myelinated axons. HRP was also seen in the periaxonal space but did not directly penetrate the myelin sheath. By 24 h, extracellular localization of tracer was virtually absent with nearly all of the tracer now being concentrated in vesicles within astrocytic processes and perikarya. The distribution of the tracers was not confined to the optic nerve on the injected side; some was seen in adjacent cranial peripheral nerves and surrounding extraocular musculature. Also, tracers eventually penetrated the pial sheath of the contralateral optic nerve. The results of this study indicate that tadpole optic nerves are permeable to a wide range of macromolecules. Furthermore, the distribution of these tracers to nearby cranial peripheral nerves may provide an important opportunity for testing the differential effect of various substances on central and peripheral myelin sheaths.